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NEW APPROACHES TO NUMERACY

the standard deviation. Percentiles require only counting and an under-
standing of simple fractions (1/4, 1/2, 3/4 for median and quartiles).
The mean is the arithmetic average. So the mean, median, quartiles,
and smallest and largest values can be introduced as students develop
basic arithmetic skills. These simple measures form a helpful descrip-
tive vocabulary.

Experience with the connection between the shape of displayed data
and numerical measures strengthens number sense. Although both the
displays and the measures seem elementary, the amount of mathemati-
cal understanding required to use them effectively (as opposed to simply
calculating the measures) should not be underestimated. In one field test
of new teaching material, for example, neither students nor the teacher
could believe that adding observations to the right end of a particular
distribution with many tied observations in the center left the median
unchanged.19 Hands-on experience with many sets of data, including
attempts to estimate measures by looking at the display and discussing
results, helps students construct their own understanding of such ap-
parently simple operations as counting halfway up the ordered list (the
median) and averaging all the values (the mean).

Numerical description of a distribution by the median, quartiles, and
extreme observations leads to a new graphic display, the boxplot. An
example shows how useful this device can be. U.S. Department of
Agriculture regulations group hot dogs into three types: beef, meat, and
poultry. Do these types differ in the number of calories they contain?
In Figure 4 three boxplots display the distribution of calories per hot dog
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FIGURE 4. Three boxplots display visually the median, quar-
tiles, and extremes of calories provided by various brands of hot
dogs belonging to three standard types: beef, meat, poultry. One
can easily see that poultry hot dogs as a group contain fewer
calories per hot dog.